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Characteristics and control of intermittent flow in water
distribution systems due to restricted supply
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Abstract : The water distribution system should be invariably operated on continuous pattern for 24 hours a day. Occasionally,
it is not practically possible to operate for 24 hours due to water shortage or financial constraints, Therefore an intermittent water
supply is unavoidable in water shortage area and developing countries,

But the intermittent water supply can introduce large pressure forces and rapid fluid accelerations into a water supply network
These disturbances may result in new pipe failure, leakage and secondary contamination,

This paper proposed an improvement methodology to prevent the disturbances by intermittent water supply. For the study,
the hydraulic variation of intermittent flow in water distribution system was measured and analyzed in the field by comparing with
simulation of hydraulic model. Installations of control valves such as, pressure reducing and sustaining and air valves were em-
ployed for pressure and flow control, The effectiveness of the methods are presented by comparing hydraulic conditions before
and after introducing the proposed solutions,
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Table 1, Status of water supply facilities

source Water Treatment Reservoir Pipe length(m)
(m?/day) Plant(m’/day) (m?/day) total transmission line distribution line service line
800 800 850 20,583 313 13,874 6,396
Table 2. Surveying status for hydraulic characteristics
Period No. of sites Remark
Pressure(self recording type) Jan, 1% ~ 10", 2011 7
Dec. 29", 2010 11
Pressure(handy type)
Jan, 14" 2011 19

Flow

Jan, 1% ~ 10®, 2011

outlet of water tank
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Fig. 2. Measuring sites of self recording(a) and handy type(b)
pressure gauge
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Table 3. Outflow to A district from reservoir
Flow(m?/hr)
Elevation(m) Remark
Min, Max, Mean
105.9 0.0 223.3 100.2

Table 4, Pressure(kg/cm?) and total head(m) in A district (Jan, 15t ~ 10" 2011)

Min, Max Mean
Site | Elevation(m)
Pressure(m) Total Head(m) Pressure(m) Total Head(m) Pressure(m) Total Head(m)
P2 5.2 0.0 5.2 10.32 108.4 5.70 62.2
P3 3.6 0.0 3.6 2.88 32.4 1.48 18.4
P4 10.5 0.0 10.5 8.84 98.9 4.62 56.7
P5 11.4 0.1 12.4 9.50 106.4 5.08 62.2
P6 4.5 0.0 5.3 10.07 105.2 5.57 60.2
pP7 6.0 0.0 6.6 10.03 106.3 5.57 61.7
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Table 5. Outflow to B district from reservoir
Flow(m?/hr)
Elevation(m)
Min, Max, Mean
105.9 0.0 219.2 61.1

Table 6, Pressure(kg/cm?) and total head(m) in A district (2011.1.7. ~ 10)

Min,

Max Mean

Site Elevation(m)

Pressure(m) Total Head(m)

Pressure(m)

Total Head(m) Pressure(m) Total Head(m)

P1 4.1 0.0 4.1

2.73 31.4 1.68 20.9
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Table 7. Effects by installation of pressure reducing valve(PRV) for each case

Pressure(kg/cm?) Leakage(m?/day)
Case Remark
Mean Max, Mean Reduction
No PRV 9.3 9.7 174.7
1 PRV 5.2 7.1 97.7 77.0 Pilot type(100 mm)
2" PRV 4.8 7.1 90.2 7.5 Pilot type(100 mm)
34 PRV 4.0 7.1 75.1 15.1 Direct type(80 mm)




ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 28, No. 1, pp. 1-11, February, 2014
512 Bgs 2oldnt Agt = A5 0 ~ 4.0 kg/em?e] FZAH 5
o Bl Ele] © Folul e A 2] 5
Bgarolel gl 3719AR Qo papy ¢ 01Ol SASERAL, ws HA ow
A o] T SREAS A, AEsly) gl 10 THO) S 8.0 kefem” 7P GEshat] 2
Falsi AL B T A 2] 8 =2 ol }\]ZJ'O] Z,:_Q_ﬂoi T:ILZ:!?_ ‘{l\"?:l]— Aoy%’% Hol—xlé}‘]f_‘
of WAL Eoto] F7IHE HARavs o P05 SHOIE QT ZFQHH of oFal o X uju =
ORHSICE. Table 8o Mt ol BypmE A S T et ot
Aok o 55 mel AU Sredel s OISH FYE ACTE A% 54 G 4
of M, ofEnLLo] BE4l whystgo}, B ot 181 IASPY) Serel HspEn, 145
GRGA WL 2F, AT uhe 22150
el AT PIARCINA A1) dee] 37 D TTASSIT e, TR WA 20
- 2 Tk olal] Z7}F u AT o
WH 43 F Pl 2.2 ke/em o)A 9.2 1] ;*;;“ 4;“ luijj‘i‘j fli;l; 1
- o =4 °ol= STA] 1 A=
kg/en’® EOPAI, BE4 AE Rz Ao O TOUH B reRl FEE
2 e ;j":l ‘1“1:1 (P1)o] FABH #Hasto] & -FA]7]
ol &3

Table 8, Effects by installation of air valve

Pressure(kg/cm?)
Case
Min, Max, Mean
Before installation 0.0 9.7 2.2
After installation 7.1 9.7 9.2
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Table 9. Pressure(kg/cm?) and total head(m) at P6 and P7 after air valve installation (Oct, 15t 2012 ~ 2"9)

Min, Max, Mean
Site Elevation(m)
Pressure(m) Total Head(m) Pressure(m) Total Head(m) Pressure(m) Total Head(m)
P6 10.5 0.0 10.5 7.3 83.1 1.5 25.4
P7 3.0 0.0 3.0 7.2 75.0 1.7 20.3
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